New product development (NPD) requires considering multiple criteria under a hierarchical structure. The evaluation process often involves uncertainty and fuzziness in both the relationships between criteria and the judgments of evaluators. Quality function deployment (QFD) aims to facilitate the NPD process from product conceptualization to production requirements. New Product Specification Forecast System (NPSFS) support product development and used from first matrix of QFD. A case study of a scale producer firm to select the Specification of new product based on data collected from designed questionnaires is given which includes identification & determination of customers' needs, while looking for technical and engineering characteristics related to their needs. The results are then used to construct houses of quality for QFD, which is incorporated by fuzzy AHP. It is concluded that the proposed decision support system by fuzzy QFD can be used as a powerful tool to select the most suitable specification for new products to satisfy customer's needs.
I. Introduction
Under competitive business environment, technological innovation and satisfaction of customer needs are the keys to survival and success for firms, especially for high-tech firms. The success of new product development (NPD) is important to maintain a competitive edge and to make a decent profit for a firm because new products are usually a source of new sales and profits.
NPD contains several alternative NPD process models. It is possible to recognize the similarities between the different models. What they have in common is that the NPD process begins with an idea to build a product that meets specific needs (or create new needs for radically innovative products) defined by customers and or the manufacturer, and ends when the product is launched on the market.
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Published with open access at journalbinet.com EISSN: 2412-8279, © Jeddi (2016), Case study which it operates. The US based Product Development & Management Association (PDMA) defines New Product Development as "a disciplined and defined set of tasks and steps that describe the normal means by which a company repetitively converts embryonic ideas into saleable products or services" (T. Østeras et al., 2004) . Therefore, relationship between marketing and production departments in any organization seems necessary in order to provide goods, which can meet customer's satisfaction in the best possible form. The important relationship between production and marketing has been known in the late 1960s, i.e., when Japanese used QFD to design products with features and taste of customers. They believe that constant changes resulting from the globalization process and innovation in technology, which affects business environment severely, force organizations to create new competitive advantages in order to maintain their situation in the market. Jeddi et al. (2014) proposed a fuzzy QFD and ANN approach for new product's Specification selection. This paper proposes significant contribution of that approach to forecast specification.
Given the above subjects, consider requirements and restrictions of producer to meet demands of customer according to the features as expected by customer from product. It was decided to use this model in a company as producer of Digital Scales.
The rest of the paper is organized as follows: Section II, III describes the procedure for the new product specifications forecast and proposes a decision support system, called new product specification forecast system (NPSFS), to help this task. Section IV presents data preparation and analysis. Section IV shows the results of NPSFS on a real-world case. Finally, Section V offers our conclusions.
II. New product specification forecast system
The structure of NPSFS is shown in Figure 01 The required data are initially prepared and make the QFD Matrix. The central relation matrix of QFD is calculated by Fuzzy AHP. The approval of these results and final decision is made by the decision maker (DM).
The basic accepted customer attributes (Table 01 ) in the model are extracted from reviewed literature and the interviews for the Digital Scale experts. Unit Price is one of important attributes for customers but we not consider it in this paper.
For engineering characteristics, the specification of 20 Digital Scales collected from Manual and website of Iranian producer and main specification is shown in Table 02 . 
QFD has been applied abundantly. For example, Wang and Lin (2007) constructed a defects tracking matrix (DTM) based on the HOQ to directly connect manufacturing technologies with quality defects inside a mass customization production (MCP) module. Lu et al. (2007) suggested the use of QFD to match customer desires with design configurations in proposing a framework for simulation modeling of a transporter-constrained supply chain of customized products.
Because of the interrelationships among CAs and among ECs, AHP is used in some works (Chuang, 2001) . This paper, a general super matrix approach, can tackle more complicated problems (Saaty, 1996) . Nevertheless, the input variables are assumed to be precise and are treated as numerical data under the two approaches. However, human decision making often contains ambiguity and uncertainty, and conventional AHP is inadequate to explicitly capture the importance assessment of CAs and ECs. To confront this problem, a new trend of studies is to incorporate fuzzy set theory into AHP-QFD .In this paper,design and calculation of QFD matrix is done by QFD 2000 application trial version .
III. 02 Fuzzy AHP
In the conventional AHP method first is developed by Saaty (1980) . Pairwise comparisons for each level with respect to the goal of the best alternative selection are conducted using a nine-point scale. Different types of fuzzy membership functions have been used in fuzzy logic. However, three types are most common: monotonic, triangular, and trapezoidal. Because the fuzzy set is a convex function, the trapezoidal function or triangular function approaches the convex function well. The triangular fuzzy numbers are more convenient in applications due to their computational simplicity, and they are useful in promoting representation and information processing in a fuzzy environment (Taha and Rostam, 2011) .
The characteristics and membership function of the triangular fuzzy number are expressed by Eq. (3):
x {
By introducing the α-cut and defining the interval of confidence at confidence level α, the triangular fuzzy number can be characterized by Eq. 2 .The α-cut is known to incorporate the experts or decision maker(s) confidence over his/her preference or the judgments.
The degree of satisfaction can be estimated from the decision maker by index of optimism λ by Eq. 5 , where its value range is 0< λ <1. The larger the index λ, the higher the degree of satisfaction:
The matrix ̃i s reconstructed by using the ̃ equationabove, and the degree of satisfaction can be estimated setting the index of optimism λ and fixing α. Therefore:
The five triangular fuzzy numbers and their reciprocal scale are defined with the corresponding membership function as shown in Table 03 .
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Where, n number of criteria, m number of alternatives, and k 1, 2,…, m.
In order to identify the consistency ratio of a matrix, first, the matrix consistency index (CI) is found by:
The consistency index of a randomly generated reciprocal matrix with reciprocal forces is called the random index (RI) and is calculated using the matrix order (n) and the table explained by Saaty.
So, the matrix consistency ratio (CR) is calculated using:
A consistency ratio of 0.1 or less is considered acceptable. Then compute geometric mean of Weights of Fuzzy AHP for group decision making. To find the weights of the QFD relationship matrix by the fuzzy AHP model, a program is developed using MATLAB.
IV. Case study: new product specification forecast system

IV. 01. The selection of QFD factors (CAs & ECs)
To recognize the main needs of customers (CAs), some questionnaires were distributed among 30 of them. As manager of the company. Only 15 sale agents replied. According to the most chosen items, the following results to determine the characteristics of the product were obtained. These features are presented in table 04.
IV. 02. The ranking of factors using the FAHP-QFD
The combination of CAs and ECs made QFD matrix and it's shown in table 05.
Seven experts on Scale production participated in the filling Matrixes. A questionnaire based on the proposed hierarchy structure was formulated using fuzzy numbers. The next Step for the decision makers are assigning the preference score for the evaluation ECs with respect to each evaluation .After the data have been collected from the decision makers, 48 matrices for the ECs' comparisons are built. The priority weights of the selected features based on fuzzy AHP model are determined using the program in MATLAB Software as follows:
Step 1. Preparing the input data to program, the first decision maker's preference scores are presented in Table 06 . Step 2. The weights of ECs for the first decision maker are shown in Tables 07. If CI 0.1, the program is showed error, the related matrix would refill by the decision maker Step 3. Repeating the steps from (1) to (2) for the remaining decision makers (number 2 to number 7).
The final results for the ECs' weights for the seven decision makers are shown in Table 08 . These results clearly show the accuracy and power of the proposed model which is based on the developed a Fuzzy AHP program. So, NPSFS by combining the fuzzy AHD and QFD in this work can be used as an active tool to select the most suitable Specification for new product to satisfy customer's needs.
V. Conclusion
Customer needs and wants are sensitive and complex. If a firm can understand them and make efforts to fulfill customer demands and provide friendly service, then customers will be more supportive and loyal to the enterprise. During the process of development from the product concept to the actual product, the customer can only passively receive new information, and can only select from the products that are currently on sale in the market. No matter which type of product, the customer cannot individually come up with a product concept and then develop it. New Product Forecast System, a systematic framework that incorporates Fuzzy AHP into QFD for new product development. Through literature review and interview with experts, lists of factors are prepared, including customer attributes, engineering characteristics, parts characteristics, key process operations and production requirements. The results are used to construct the first houses of QFD, and the priorities of the factors can be calculated through FAHP. NPSFS is examined by a case study in a digital scale manufacturer in IRAN. The results show the important customer attributes, engineering characteristics, parts characteristics, key process operations and production requirements in designing a new product. Those factors with higher priorities should especially be focused on. In conclusion, the proposed model can help a firm systematically consider relevant NPD information and effectively determine key specifications for designing and manufacturing of new products. 
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